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(57)Abstract: 

PROBLEM TO BE SOLVED: To work a non- 
axisymmetrical aspherical surface in a short period of 
time and with high accuracy, using an NC work machine. 
SOLUTION: In working, a head stock 5-mounted Z axis 
table 3 is fixed to prevent movement. A workpiece 9 is 
installed on the chuck 8 of the hard stock 5. The 
workpiece 9 is rotated around a main spindle by means 
of a spindle motor. Meanwhile, a cutting tool 15-holding 
slide reciprocates in the Z axial direction. A slide- 
mounted X-axis table 4 reciprocates in the X axial 
direction. The slide and the X-axis table 4 reciprocate in 
synchronization with the rotation of the workpiece 9. 
The slide 4 and the X-axis table 4 reciprocate in 
synchronization with each other. 




LEGAL STATUS 

[Date of request for examination] 10.09.2001 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3426132 

[Date of registration] 09.05.2003 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



BEST AVAILABLE COPY 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAKMaWnFDA41130960... 2006/02/24 



Searching PAJ 2/2 V 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /resu!t/detail/main/wAAAKMaWnFDA41 1 30960... 2006/02/24 



* NOTIONS* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document, has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



fClaim(s)] 

[Claim lj A main shaft The motor to rotate The incorporated headstock and said 
headstock Turner laid in the X-axis table movable to X shaft orientations which are 
installed in a Zaxis table movable to Z shaft orientations which are longitudinal 
directions of said main shaft, the work held at the tip of said main shaft, and the 
location which counters by laying, and intersect perpendicularly with said Z shaft 
orientations, and. said X-axis table In a preparation and the processing approach that 
said Turner processes it into said work using the NC machining machine which consists 
of a driving gear which makes the slide with which a cutting tool is attached in an end, 
and said slide reciprocate to said Z shaft orientations While stopping a motion of said 
Z axis table and making said slide reciprocate to said Z shaft orientations synchronizing 
with rotation of said work The first process which processes the end face of said work by 
the locus which draws a circle from said cutting tool, making said X-axis table 
reciprocate to said X shaft orientations, Consisting of the second process which only 
minute distance makes move said X-axis table to said X shaft orientations 
synchronizing with rotation of said work following said first process, and repeating said 
first process and said second process The processing approach of the non-axial 
symmetry aspheric surface characterized by processing the end face of said work into 
concentric circular. 

[Claim 2j Said slide and said X-axis table are the processing approach of the non-axial 
symmetry aspheric surface according to claim 1 to which said cutting tool is moved 
toward a core from the outside of said work, making the stroke of said reciprocating 
motion small gradually. 

[Claim 3l It is the processing approach of the non-axial symmetry aspheric surface 
according \o claim 1 or 2 which consists of said slide being fixed to the nut, member 
screwed in the male screw formed in the driving shaft of said servo motor, and the 
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revolving shaft of integral construction by equipping said driving gear with the servo 
motor attached in said X-axis table, and the bearing which supports said slide movable 
to said Z shaft orientations, and reciprocating according to rotation of said revolving 
shaft. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the processing approach of processing 
the non axial symmetry aspheric surfaces, such as a glass lens, by carrying out cutting 
of the work using a NC machining machine. 
[0002] 

[Description of the Prior Art] The optical lens of various classes is built into the optical 
device or the informationmachines-and-equipment device. Generally the optical lens is 
carrying out the axial symmetry aspheric surface, fabricates or processes the front face 
of glass, and is ground and manufactured with polish equipment as finishing. As polish 
equipment for manufacturing the axial symmetry aspheric surface, various things are 
developed from the former. For example, there is polish equipment of 5 shaft drives 
equipped with the polish head which was indicated by the paper of "research on 
aspheric surface generating polish" (a binary name besides Hirofumi Suzuki, the Japan 
Society for precision Engineering, October, 1993, the 131- 136th page) and which has a 
minute rotation tool. Using a spherical polyurethane tool minute as a tool, this polish 
equipment is arranged so that a fixed include angle may always be maintained to the 
direction [ in / for a tool revolving shaft / the processing point on a processing side ] of a 
normal, and by adding a constant-pressure-control device, it is constituted so that a 
single processing marks configuration may be acquired. It is equipment for improving 
field roughness, and although the above-mentioned polish equipment has the advantage 
of being fit for finish-machining, it cannot carry out creation of the configuration of 
workpiece. And the rotational speed of work is maximum number lOrpm, and there is a 
problem that a polish rate is slow. 

[0003] On the other hand, various things have been developed from the former also 
about equipment and the approach for manufacturing the non axial symmetry aspheric 



surface^ such as an accumulation focal glass lens known for the non-axial symmetry 
aspheric surface, for example, bifocal glasses without a boundary line. For example, 
there is the grinding polish approach indicated by JP,8- 192348, A as an approach of 
grinding and manufacturing the non-axial symmetry aspheric surface. The 1st process 
which this grinding polish approach makes rotate the grinding stone with which 
position control is made in the work with which the location was fixed by controlling the 
location of the X-axis, a Y-axis, and Z shaft orientation, and carries out grinding, The 
2nd process which is made to rotate the polisher by which uses diamond paste as an 
abrasive material, and is made into said grinding stone and abbreviation same size; and 
position control as well as said position control is carried out in said work which 
finished the 1st process, and is ground, Said work which finished the 2nd process with 
the electrode by which is made into said grinding stone and same size, and position 
control as well as said position control is carried out It dips into the colloidal solution 
which it distributed [ colloidal solution ] and electrified the detailed abrasive grain, this 
electrode is rotated, and it consists of the 3rd process which the condensation layer of 
this detailed abrasive grain formed on these outskirts of an electrode is contacted to 
said work, and grinds it. 

[0004] Moreover, when manufacturing the non-axial symmetry aspheric surface, the 
small machining center which generally has a grinding stone spindle like an aspheric 
surface grinding machine is used. The aspheric surface grinding machine 17 has the 
X-axis table 20 which carried the headstock 19 which grasps the work 18 made from 
glass or plastics, and the Zaxis table 24 carrying the grinding stone spindle 25 and 
column 22 with which the cutters 21, such as a grinding stone and a cutting tool (for 
example, fly cutter), are attached pivotable, as shown in drawing 8 . Here, work 18 
rotates to the circumference of the main shaft 23 (C shaft) of a headstock 19, it is 
movable, the direction, i.e., X shaft orientations, which intersect perpendicularly with a 
main shaft 23, is movable, the shaft orientations, i.e., Z shaft orientations, of a main 
shaft 23, and rotates a cutter 21 around the shaft of the vertical direction of the 
grinding stone spindle 25, i.e., a Y-axis. [ of the Z-axis table 24 ] [ of the X-axis table 20 ] 
[0005] In the aspheric surface grinding machine 17, work 18 is processed into a 
non axial symmetry aspheric surface configuration by the following approaches. The 
grinding stone 21 as a cutter has migration to Y shaft orientations suspended, and 
rotates a grinding stone 21 to the circumference of a Y-axis. The grinding process of the 
end face of work 18 is carried out with a grinding stone 21, making it synchronize with 
rotation of C shaft i.e., rotation of work 18, by NC control, and making the Z axis table 
24 reciprocate to Z shaft orientations. Moreover, making it synchronize with rotation of 



work 18, and making the X-axis table 20 reciprocate to X shaft orientations, the 
reciprocating motion stroke of the X-axis Zaxis table 20 and 24 is gradually made small, 
and it is processed toward a core from the outer-diameter side of work 18. 
[0006] However, anyway, since the grinding approach which used the grinding polish 
approach and the above-mentioned aspheric surface grinding machine 17 which were 
indicated by above-mentioned JP,8 192348,A is an approach by polish, it has the 
problem that working speed is slow and processing takes long duration. Since the 
weight of the Z axis table 24 carrying the grinding stone spindle 25 and a column 22 is 
large, in case it synchronizes especially the aspheric surface grinding machine 17 with 
rotation of work 18 and it makes the Z axis table 24 reciprocate to Z shaft orientations, 
the Z axis table 24 has inertial force too large [ to answer quickly but ], and it produces 
flattery delay. For this reason, although servo gain was enlarged and it corresponded, 
there was a limitation in enlarging rotational speed of the main shaft 23 which is a 
revolving shaft of work 18, since lOOrpm was a limit at the maximum, working speed 
could not be gathered but there was a problem that floor to floor time will become long 
as a result. 

[0007] Moreover, for the flattery delay of the Z axis table 24, the quadrant projection of 
about 3 micrometers may occur and the aspheric surface grinding machine 17 was not 
necessarily able to say process tolerance with it being enough to processing work 18 into 
a non-axial symmetry aspheric surface configuration. Here, when a quadrant switches 
and a delivery motor reverses a quadrant projection in an eye, a tool tip cannot follow as 
a command value by friction, the backlash of a machine, a lost motion, etc., but the 
phenomenon which produces a configuration error by the time delay is said. 
[0008] By the way, it considers as the NC machining machine which made inertial force 
small and enabled the high speed reciprocating motion, and there is an NC trim and 
forming machine conventionally (refer to JP.2- 180503, A and JP, 3-73202, A). This NC 
trim and forming machine is developed as a special-purpose machine, in order to 
perform lead processing of the lead configuration used as the guide at the time of tape 
transit etc. in the cylinder for VTR at high speed. 

[0009] For example, the NC trim and forming machine 26 indicated by JP, 2- 180503, A As 
shown in drawing 9 and drawing 10 , a main shaft 27 The spindle motor 28 to rotate 
The incorporated headstock 29, The clamp 32 which are the Zaxis table 30 movable to Z 
shaft orientations which are longitudinal directions of a main shaft 27, the X-axis table 
31 which was movable to X shaft orientations which intersect perpendicularly with Z 
shaft orientations in the Z-axis table 30 top., and laid the headstock 29 in them, and the 
chuck prepared at the tip of a main shaft 27, It consists of Turner 35 as tool post 



equipment attached in the work 33 held at a clamp 32, the table 34 installed in the 
location which counters, and the table 34. Turner 35 The male screw formed in the 
driving shaft of the servo motor 36 attached in the table 34, and a servo motor 36, and 
the revolving shaft 37 of integral construction (not shown), It screws in said male screw, 
and responds to rotation of a revolving shaft 37. The nut member which can reciprocate 
(not shown), It consists of slide 39 which was fixed to this nut member and attached the 
cutting tool 38 in the end, and bearing (not shown) which supports slide 39 movable to Z 
shaft orientations at the slide base 40 attached in the table 34. 

[0010] The NC trim and forming machine 26 is programmed to repeat a reciprocating 
motion by fixed stroke corresponding to angle of rotation of the work 33 which the 
cutting tool 38 attached in the slide 39 held to the headstock 29, and it is constituted so 
that it may be used as a lead processing special-purpose machine. In case lead 
processing is performed, migration of the X-axis table 31 is fixed, it is in direct 
proportion to rotation by the servo motor 28 of the work 33 held at a main shaft 27, and 
the servo motor 36 for Z axis migration attached in the table 34 is operated, as for the 
servo motor 36 for Z axis migration, advance migration and retreat migration being 
once performed by the fixed stroke, whenever work 33 makes one revolution, and a 
linear reciprocating motion, simultaneously the Z axis table 30 specifically, whenever 
work 33 makes one revolution, and aone lead is cut namely, ■■ die length (amount, i.e., 
die length, L of the longitudinal direction of the lead section fabricated by the peripheral 
face of work 33) as shown in drawing 11 , until it moves to a work 33 side distance p 
every with the infeed of several 10 micrometers and arrives at the last edge until - 
jogging migration will be repeated. The NC trim and forming machine 26 can perform 
lead processing, carrying out high speed rotation of the work 33 with the rotational 
speed of lOOOrpm, although Turner 35 is lightweight therefore. 
[0011] 

[Problem(s) to be Solved by the Invention] In order to manufacture the non-axial 
symmetry aspheric surface as above-mentioned, generally the approach of grinding 
with a grinding stone has been taken from the former. With the usual NC machining 
machine, since the inertial force of a table is large and it says that a table cannot follow 
at high speed, it has been thought that it is difficult for the rotational speed of 
workpiece to also become low, to cut it from a cutting tool, and to manufacture the 
non-axial symmetry aspheric surface. 

[0012] However, since the approach by polish had the problem that processing took long 
duration, manufacturing the non-axial symmetry aspheric surface for a short time was 
called for. Then, the invention in this application makes it a technical problem to enable 



it, to manufact ure the non-axial symmetry aspheric surface by cutting. 
[0013] 

[Means for Solving the Problem] It is what the purpose of this invention is solving the 
above-mentioned technical problem, and processes the non-axial symmetry aspheric 
surface with a sufficient precision to work, such as a lens, using NC trim and forming 
machine paying attention to the high-speed reciprocating motion engine performance in 
which the inertial force which NC trim and forming machine has is small. It is offering 
the processing approach of the non-axial symmetry aspheric surface which exists, can 
apply NC trim and forming machine used as a special-purpose machine for lead 
processing from the former, and precision's can improve the non-axial symmetry 
aspheric surfaces, such as an accumulation focal glass lens, high-speed processing in a 
short time. 

[0014] This invention a main shaft The motor to rotate The incorporated headstock and 
said headstock Turner laid in the X-axis table movable to X shaft orientations which are 
installed in a Zaxis table movable to Z shaft orientations which are longitudinal 
directions of said main shaft, the work held at the tip of said main shaft, and the 
location which counters by laying, and intersect perpendicularly with said Z shaft 
orientations, and said X-axis table In a preparation and the processing approach that 
said Turner processes it into said work using the NC machining machine which consists 
of a driving gear which makes the slide with which a cutting tool is attached in an end, 
and said slide reciprocate to said Z shaft orientations Making said X-axis table 
reciprocate to said X shaft orientations, while stopping a motion of said Z axis table and 
making said slide reciprocate to said Z shaft orientations synchronizing with rotation of 
said work The first process which processes the end face of said work by the locus which 
draws a circle from said cutting tool, Consisting of the second process which only minute 
distance makes move said X-axis table to said X shaft orientations synchronizing with 
rotation of said work following said first process, and repeating said first process and 
said second process It is related with the processing approach of the non-axial 
symmetry aspheric surface characterized by processing the end face of said work into 
concentric circular. 

[0015] In the processing approach of this non-axial symmetry aspheric surface, said 
slide and said X-axis table move said cutting tool toward a core from the outside of said 
work, making the stroke of said reciprocating motion small gradually. 
[0016] Said slide is fixed to the nut member screwed in the male screw formed in the 
driving shaft of said servo motor, and the revolving shaft of integral construction by 
equipping said driving gear with the servo motor attached in said X-axis table, and the 



bearing which supports said slide movable to said Z shaft orientations, and it 
reciprocates according to rotation of said revolving shaft. 

[0017] The processing approach of this non-axial-symmetry aspheric surface is the 
processing approach which applies NC trim and forming machine which was a 
special-purpose machine for lead processing, and carries out creation of the 
non axial symmetry aspheric surface, and it carries out the partial change of the 
configuration of NC trim and forming machine so that processing of the 
non axial symmetry aspheric surface may be suited, and it carries out cutting of the 
non axial symmetry aspheric surface with high precision and quickly from a cutting tool 
conventionally with that NC-machining machine that carried out the configuration 
change, holding the high-speed reciprocating motion engine performance in_which of 
the inertial force of Z shaft orientations which NC trim and forming machine has is 
small. That is, inertial force of X shaft orientations is made smaller than NC trim and 
forming machine, and it enables it to correspond to processing of the non-axial 
symmetry aspheric surface in NC trim and forming machine by replacing with the 
X axis table which laid the headstock, and adopting the X-axis table which laid Turner 
more nearly lightweight than a headstock. 

[0018] In order to process the non-axial symmetry aspheric surface, this NC machining 
machine has memorized beforehand the numeric data of the non-axial symmetry 
aspheric surface which it is going to cut to the store, and processing is performed to 
work by work of NC control unit based on that numeric data. In the case of processing, 
the Zaxis table which laid the headstock is fixed so that it may not move. Work is 
attached in the clamp of a headstock and work rotates to the circumference of a main 
shaft (circumference of C shaft) with a spindle motor. On the other hand, the slide 
holding a cutting tool reciprocates to Z shaft orientations with NC control unit. 
Moreover, the X axis table which laid the slide reciprocates to X shaft orientations. 
While a slide and the reciprocating motion of an X axis table are performed 
synchronizing with rotation of work, a slide and an X axis table reciprocate 
synchronizing with each other. 

[0019] As the non-axial symmetry aspheric surface, curvature assumes size, smallness, 
size, and the thing that is changing like smallness according to angle of rotation of work. 
The case where this kind of non-axial symmetry aspheric surface is processed is 
explained. When curvature changes every 90 degrees while work makes one revolution, 
only minute distance moves a cutting tool's core also to Z shaft orientations at the same 
time only minute distance moves to X shaft orientations according to change of 
curvature. That is, if only minute distance **h moves to Z shaft orientations at the same 



time only minute distance **1 moves to X shaft orientations, curvature will become large, 
and a cutting tool's core is minute distance to X shaft orientations. ■ It is minute 
distance to Z shaft orientations at the same time only **1 moves. - Curvature will 
become small if only **h moves. Thus, while work makes one revolution, a slide 
reciprocates to Z shaft orientations, and an X-axis table reciprocates to X shaft 
orientations, and the non-axial symmetry aspheric surface is processed by continuing 
processing, moving an X-axis table minute distance **r every toward a core, whenever 
work makes one revolution. 
[0020] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the example of 
the processing approach of the non-axial symmetry aspheric surface by this invention is 
explained. First, with reference to drawing 1 , drawing 2 , and drawing 3 , the NC 
machining machine used in case the processing approach of the non-axial symmetry 
aspheric surface by this invention is enforced is explained. The schematic diagram 
showing the NC machining machine with which drawing 1 is used for the processing 
approach of the non-axial symmetry aspheric surface by this invention, the side 
elevation of the NC machining machine which shows drawing 2 to drawing 1 , and 
drawing 3 are the top views of the NC machining machine shown in drawing 1 . 
[0021] The Z-axis table 3 movable to Z shaft orientations which are longitudinal 
directions of a main shaft C, and the X-axis table 4 movable to X shaft orientations 
which intersect perpendicularly with Z shaft orientations arrange in the base 2 the NC 
machining machine 1 which can attain the propessing approach of the non-axial 
symmetry aspheric surface by this invention, and it is laid. A headstock 5 is laid in the 
Z axis table 3, and the Z-axis table 3 can be driven with the servo motor 6 attached in 
the base 2, and can reciprocate to Z shaft orientations. Moreover, the motor made to 
rotate a main shaft C, especially the spindle motor 7 are built into the headstock 5. The 
chuck 8 is formed at the tip of a main shaft C, and work 9 is held at a chuck 8. 
[0022] On the other hand, the X-axis table 4 is installed in work 9 and the location 
which counters, is driven with a servo motor 10, and is movable to X shaft orientations. 
Moreover, Turner 11 is laid in the X-axis table 4. Turner 11 consists of slide 12 which 
may reciprocate to Z shaft orientations, and a driving gear which drives slide 12. The 
slide 12 has the tool holder 16 in the point, and a cutting tool 15 is attached in a tool 
holder 16. Moreover, the driving gear is equipped with the servo motor 14 laid on the 
slide base 13 attached in the X-axis table 4, and the bearing (not shown) which supports 
slide 12 movable to Z shaft orientations. It is fixed to the nut member (not shown) 
screwed in the male screw (not shown) formed in the driving shaft of a servo motor 14, 



and the revolving shaft of integral construction, and slide 12 can reciprocate according 
to rotation of a revolving shaft. 

[0023] In the case of processing of the non-axial symmetry aspheric surface, the Zaxis 
table 3 which laid the headstock 5 is fixed so that it may not move. Moreover, work 9 is 
held by the chuck 8 prepared at the tip of the main shaft (C shaft) of a headstock 5, and 
carries out high-speed rotation with the rotational speed of 500rpm with a spindle 
motor 7 at the circumference of C shaft. As work 9, plastics material and a nonmetal are 
suitable. On the other hand, the cutting tool 15 attached at the tip of slide 12 
reciprocates also to X shaft orientations together with the X-axis table 4 while 
reciprocating to Z shaft orientations with the reciprocating motion of slide 12. 
[0024] Since the weight of the X-axis table 4 which laid the weight of slide 12 and 
Turner 11 is quite small respectively compared with the weight of the X-axis table 20 
which laid the weight and the headstock 19 of the Zaxis table 24 of the conventional 
aspheric surface grinding machine 17 as shown in drawing 8 , inertial force also 
becomes small and the high-speed reciprocating motion of the NC machining machine 1 
is attained. That is, with the NC machining machine 1 to which the Z-axis table 24, a 
column 22, and the grinding stone spindle 25 must be made to reciprocate to Z shaft 
orientations, and the processing approach of the non-axial symmetry aspheric surface 
by this invention is applied to a thing with large AUW, if it sees about Z shaft 
orientations, since slide 12 is made to only reciprocate, with the aspheric surface 
grinding machine 17 of drawing 8 , weight will become very small. Moreover, when it 
sees about X shaft orientations, the X-axis table 4 is made to reciprocate with Turner 11 
with the NC machining machine 1 to making a headstock 19 and the X-axis table 20 
reciprocate in the aspheric surface grinding machine 17. However, since Turner's 11 
direction is the weight of abbreviation one half compared with a headstock 19, the NC 
machining machine 1 of inertial force is smaller, and improvement in the speed becomes 
possible. In this example, although the real number rotational frequency of the NC 
machining machine 1 is 500rpm, if inertial force of X shaft orientations can be made 
smaller, a practical use rotational frequency can be increased further. 
[0025] The numeric data for NC control is given by thickness h of the work in the point 
specified at the include angle theta measured from the distance from a core, i.e., a 
radius r and the datum line. That is, the numeric data is memorized by storage by (r, 
theta, h). For example, when the radius of work is set to 50mm, the distance r from a 
core is taken in 0.2mm pitch, 360 degrees is divided into 360 and an include angle theta 
is taken by a unit of 1 time. Therefore, the numeric data of 90,000 points is memorized 
in this case. Thus, since the data length is long, in this NC machining machine, DNC 



operation whose NC control unit receives data directly and processes them from a 
personal computer is performed. Moreover, the data between these points and points 
are calculated by interpolation, such as circular interpolation and linear interpolation. 
[0026] Although cutting is performed by controlling the servo motor 7 for a main shaft 
drive, and the servo motor 14 for slide 12 drive based on the above-mentioned numeric 
data The angle of rotation of the main shaft which changes every moment by the rotary 
encoder (not shown) of a high resolution The actual movement magnitude which is 
detected continuously and changes the cutting tool 15 by the reciprocating motion of 
slide 12 every moment by the pulse coder (not shown) prepared in the servo motor 14 It 
is detected continuously, this detection value is compared with the storage information 
on NC control device, and a servo motor 7 and a servo motor 14 are controlled based on 
comparison information. Moreover, the location of the X-axis table 4 is also detected by 
the pulse coder (not shown), and NC control of the servo motor 10 for X-axis table 4 
drive is carried out. 

[0027] Next, the processing approach of the non-axial symmetry aspheric surface by this 
invention is explained. First, the example which processes the Rugby ball shape is 
explained. Drawing which made Rugby ball shape half- segmented and was seen from 
the transverse plane is drawing 4 (A). This Rugby ball shape is elliptical [ from which it 
will become like drawing 4 (B) if an X-axis cross section is seen from a top (i.e., if it sees 
from Y), it will become like drawing 4 (C) if a Y-axis cross section is seen from width (i.e., 
if it sees from X), and the curvature of the direction of X and the curvature of the 
direction of Y differ ]. Moreover, the height from a core to the outermost periphery is the 
same height H, when a periphery is an ellipse. 

[0028] Next, if the work 9 which carried out a configuration like an actual glass lens is 
assumed, the periphery of a material will be circular and will process this into 
concentric circular. If a periphery is circular and expresses the configuration of work 
where the curvature of the above directions of X differs from the curvature of the 
direction of Y, like drawing 4 , it will become like drawing 5 . That is, drawing which 
looked at the configuration of work from the transverse plane is drawing 5 (A). The 
configuration of this work is elliptical [ from which it will become like drawing 5 (B) if 
an X axis cross section is seen from a top (i.e., if it sees from Y), and it will become like 
drawing 5 (C) if a Y-axis cross section is seen from width (i.e., if it sees from X), and the 
curvature of the direction of X and the curvature of the direction of Y differ ]. Moreover, 
the height from a core to the outermost periphery is the height Hi which is different 
when a periphery is a circle, and H2. It becomes. 

[0029] Next, if above-mentioned drawing 5 (B) and drawing 5 (C) are drawn in piles on 



the same field, the cross-section configuration of d rawing 5 (C) will turn into a 
cross-section configuration drawn with the broken line of drawing 6 at the cross-section 
configuration where the cross-section configuration of drawing 5 (B) was drawn as the 
continuous line of drawing 6 . Ol drawn as the continuous line here 02 drawn with the 
circle and broken line which are made into a core The circle made into a core shows the 
configuration of the point of a diamond tool 15, respectively, the cutting tool core when 
processing the cross section where curvature like [ when the location of the cutting tool 
15 when processing each cross section is explained ] the curved surface drawn as the 
continuous line is small •* Ol it is the cutting tool core when processing the cross 
section where curvature like the curved surface drawn with the broken line is large - 
02 It becomes. 

[0030] Whenever work 9 rotates 90 degrees, size, smallness, size, smallness, and a 
configuration that changes are assumed. If work 9 rotates 90 degrees from the condition 
of being 0 times, a cutting tool core will process work 9 so that only **h may move to Z 
shaft orientations and it may become the cross section of big curvature, at the same 
time only minute distance **1 moves to X shaft orientations, as shown in drawing 6 . 
Next, when work 9 rotates further 90 degrees, a cutting tool core is minute distance to X 
shaft orientations. - Work 9 is processed so that -**h migration of may be done and it 
may become Z shaft orientations in the cross section of small curvature, at the same 
time only **1 moves. And while work 9 rotates one time, this reciprocating motion is 
repeated twice. Namely, while work 9 rotates one time, the" slide 12 holding a cutting 
tool 15 repeats a reciprocating motion to Z shaft orientations twice by predetermined 
stroke **h, and is interlocked with them synchronizing with the reciprocating motion of 
slide 12. Since the X-axis table 4 which laid the slide 12 also repeats a reciprocating 
motion twice by predetermined stroke **1, a cutting tool 15 is a core Ol as a result. Core 
02 It will go and come back to between two times. And whenever work 9 rotates one 
time, minute distance **r moves the X-axis table 4 a pitch every toward the core of work 
9, the end face of work 9 is processed into concentric circular, and creation of the 
non-axial symmetry aspheric surface is carried out so that a cutting tool 15 may draw a 
gradually small circle toward a core from the outside of work 9. 

[0031] As compared with the conventional aspheric surface grinding machine 17, the 
weight of a migration member is mitigated sharply and the NO machining machine 1 
can increase the rotational frequency of the work 9 accompanying it sharply. So, the 
configuration error at the time of a quadrant change-over also became small, and a 
quadrant projection became, so that it could hardly be checked. Moreover, if high gain 
learning control and an adaptive advanced control are applied, the configuration error 



can bo made still smaller and improvement in the process tolerance of the non-axial 
symmetry aspheric surface and the rise of grinding speed can be aimed at. High gain 
learning control is the learning control controlled to the command repeated a fixed 
period so that the position error resulting from the flattery delay of a servo motor etc. 
becomes zero, and control having the high rigidity of the servo by the property 
improvement of a rate loop gain here, and an adaptive advanced control is control which 
has the function decrease the configuration error resulting from the delay of servo 
system by adding a certain multiplier term to a position control loop formation. 
[0032] 

[Effect of the Invention] The processing approach of the non-axial symmetry aspheric 
surface by this invention can apply NC trim and forming machine used as a 
special-purpose machine for lead processing from the former, can manufacture the 
non-axial symmetry aspheric surface, and can manufacture now cheaply the non-axial 
symmetry aspheric surfaces, such as an accumulation focal glass lens, by cutting. 
[0033] Moreover, since it carries out using the NC machining machine which the 
processing approach of the non-axial symmetry aspheric surface by this invention 
lightweight ized the slide which attached the cutting tool, and raised flattery nature 
and responsibility, it cannot generate but a quadrant projection which had been 
generated in the above-mentioned aspheric surface grinding machine like before can 
process the non-axial symmetry aspheric surface with high degree of accuracy. And 
since a slide and an X-axis table can be reciprocated at high speed, the rotational speed 
of a main shaft can be gathered and work can be processed in a short time. Thus, 
according to the processing approach by this invention, compared with the 
above-mentioned aspheric surface grinding machine, it is a short time and the highly 
precise non-axial symmetry aspheric surface can be acquired now. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the schematic diagram showing the NC machining machine used for 
the processing approach of the non-axial symmetry aspheric surface by this invention. 
[Drawing 21 It is the side elevation of the NC machining machine shown in drawing 1 . 
[Drawing 31 It is the top view of the NC machining machine shown in drawing 1 . 
[Drawing 4l It is the explanatory view of the Rugby ball shape. 
[Drawing 5l It is the explanatory view of a glass lens configuration. 
[Drawing 61 It is the explanatory view showing the center position of the cutting tool 
when processing a glass lens configuration, and the relation of curvature. 
[Drawing 71 It is an explanatory view explaining the curvature of a glass lens. 
[Drawing 81 It is the schematic diagram showing the conventional aspheric surface 
grinding machine. 

[Drawing 9l It is the side elevation showing NC trim and forming machine. 
[Drawing 101 It is the top view of NC trim and forming machine shown in drawing 9 . 
[Drawing 111 It is a schematic diagram explaining the cutting condition when 
performing lead processing to work with NC trim and forming machine shown in 
drawing 9 . 

[Description of Notations] 

I NC Machining Machine 

3 Z axis Table 

4 X axis Table 

5 Headstock 

6 Servo Motor 

7 Spindle Motor 
9 Work 

II Turner 



12 Slide 

14 Servo Motor (Driving Gear) 

15 Cutting Tool 
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AhT'ffim^©}^2@^oiSL, ^7>f ki 2oaaa 

ib<b^$LTgP^>iIifjLT, Kl2ittLfcX 
tBfSW^ h*-^A 1 -etttta«l*r2lHl 

M>0 2 fc«)«l*2tta+5-fcJ-46. ^tt, X#* 
9*5 KhJC+SS^, Xir-7>4(il»9(D^-L> 
^^oX»/hSi«IAr^t , yf L -fo»«iL, '<>f H 10 
5 ttlfMIl 9 <b *^lw|6j^o fc/h $ ftR 

£fg< J:^^X^9^®(i^R^I^DX^tt, # 

[0 0 3 l].NC*DX«ltt, «*^)#*iB8HW« 1 7 

wii««^^|2Bi-Sffi«ffl^ s ^o^/cCS J; 5 l-»J 

[0 0 3 2] 30 

I^Woa*] r<o»Wl!iJ:S#«»**«ffioliDX» - 

ftfi, «*^&y-K*DX^)fc*?>«)*ffl»t LTftfflS 
*ur#fcNCy- K*X»*rj£fflLT#*ll>fet#**iB«r 
Kf^LJ:^ ti-St^-C*?), ^JMPXI^oT, 

[0 0 3 3] r<o«WlcJ:6*W*###*B«)llD 
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6t>©-C***^, 'i**(7)J:9^±iE#3*iiiWBiJ«lc:*3 
**ffi*«»fi-e*DX"*--5wt^T-#6J:5^<C6, L 

«*W-ex^»*rDPXi-6Ci*s-C#6. ^<o&b 
[mi] r<o»W*rj:6*ll*»»#*iio*DX*ft»ctt 

ffl $ tt * N C A P X tt £ ^ f ft B x h 6 o 
[B2] ISl(^-rNCADX«OiBjffi|g|T-*>6o 
[El 3] Ell l^1"NC*DXtt|0¥ffiiaT*>6o 
[B4] 7^^-3i?-/u»tt<oRWH-C*>-6. 
[05] ^Wi/y^««)BBH-e*>6 B 
[El 6] ^^f*l^^X»tt4:iDXi-Si:*«)/<W p h<D + 

[B7] >Xf*^>X<oft*^o^TttW*r6IftWia-C 

IMS) tt*o#*iBWM*«r*-*1R*B-C*>S. 
[B9] NCy-K3bPX«4r^"f{»JifiB-C*>6p 
[BIO] B9i-^i"NCU- K3bDX*^)5FffiB-e*> 
S 0 

[Ell 1] @9l:/TtNC y- K*DX«-CX#*JC#"L 

1 
3 
4 
5 
6 
7 
9 

1 1 
1 2 
1 4 
1 5 



NC2)PX|$ 



xfMfc 
xy<< K 

(rage) 





(7) 
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(72)«W# ffl_b jE* 

«»»*«*R«ZTI3Sif 



